Transplantation of NGF secreting primary monocytes counteracts NMDA-induced cell death of rat cholinergic neurons in vivo.
Cholinergic neurons of the basal forebrain degenerate in Alzheimer's disease. Nerve growth factor (NGF) is so far the most potent molecule to counteract this neurodegeneration; however, the delivery of NGF into the brain is very difficult. The aim of the present study was to observe, if transplanted primary monocytes secreting NGF may counteract N-methyl-D-aspartate (NMDA)-induced cell death of cholinergic neurons of the basal nucleus of Meynert (nBM) in vivo. Monocytes were purified by indirect magnetic separation from rat blood. Recombinant NGF was introduced into cells using the novel protein-delivery reagent BioPORTERtrade mark and secretion of NGF was measured by ELISA. Monocytes secreted approximately 4000 pg NGF/day/1 x 10(6) cells. Injection of monocytes onto organotypic brain slices of the nBM in vitro protected cholinergic neurons against cell death. When monocytes were transplanted in vivo into the lateral ventricle, the cells survived for up to 7 days and counteracted the NMDA-induced cell death of cholinergic neurons. In conclusion, primary monocytes secreting recombinant NGF are useful to deliver NGF directly into the brain.